Raft River Subbasin Assessment
and
Total Maximum Daily Loads

Raft River Watershed, ity of Rocks area

FINAL
January 20, 2004



Raft River Subbasin Assessment
and
Total Maximum Daily Loads

January, 20 2004

Prepared by:
Clyde H. Lay and
Michael R. Etcheverry
Twin Falls Regional Office
Department of Environmental Quality
601 Pole Line Road Suite 2
Twin Falls, ldaho 83301-3035



Raft River Subbasin Assessment and TMDL January 2004

Acknowledgments

Samples for the Raft River Subbasin Assessment and Total Maximum Daily Loads were
collected by Mike Etcheverry, Clyde Lay, Allan Monek, Karen Georgeson, and Jennifer
Claire. ArcView figures were compiled by Robert Sharpnack and Clyde Lay. Jennifer
Claire, Sean Woodhead, and Rob Sharpnack reviewed the document in its early stages, while
Sonny Buhidar acted as a sounding board for the many issues within the document. The
biological information was collected by Sean Woodhead and the many Beneficial Use
Reconnaissance Project crews the Twin Falls Regional Office of the Department of
Environmental Quality has had over the years.

Cover photo by Mike Etcheverry.

1 Final 01/20/04



Raft River Subbasin Assessment and TMDL January 2004

Table of Contents

F o g [o) VA T=To Lo 4 =T 01 £ i
Table OFf CONTENTS ..uui e e e e e e e e e e aeens i
RS Ao 1= ] =SSR vii
LISt OFf FIQUIES oo IX
ISy a0 N o =T Yo Lo =S PSSR X
Abbreviations, Acronyms, and SymbolS........ooooiiiiiiiiii Xi
EXECULIVE SUMIMAIY ..o e e e e e et e e e e e e e e e et eaaeeeeees Xiv
Subbasin at @ GlanNCe .......ccoouiiii i XV
KEY FINAINGS ettt e et s e e e e e e e e et e e e e e e e eeeaennnns XVi

1. Subbasin Assessment — Watershed Characterization.............ccccocevvvvvvvvninnnnnnn. 1
00 A 1 4 Yo W o o PSR 1
BACKGIOUNG ...t 1

o =T Lo I {0 ] =S 2

1.2 Physical and Biological CharacteristiCS ... 3
Subbasin Ecoregion DeSCrPLioN .........vuviiiie i 5
Subbasin Meteorology ....cooooeeeeeeeeee e 10
Subbasin Precipitation/Snowfall ...........ccccccoeiiiiiiii 11

Subbasin Air TEMPEratUre ...........uuuueiiiiiiiiii e 11

Subbasin Wind ErOSiON.........couuiiiiiiie e 14

SUbDbasin HYdrology . ..o 14
Subbasin Fifth Field HUC CharacteristiCS ..........ccevvvvvviciiieeieeeeeeeeenns 17

The Raft RIVEr SYSTEM ..cooiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeee e 17

Raft River Tributaries and Their Watersheds ...........ccccvvvvvviiinneeenn. 17
Tributaries to Cassia Creek That Flow from the Albion Mountains to

the Raft RIVET .....uieiii e 19
Tributaries to Sublett Creek ReSEervoir .......ccccevvviiiieieeieeeeiieeeeee 19

Raft River Subbasin Stream Lengths........ccccocciiiiiiiiiiiie e, 20

Subbasin Reservoirs and Natural LakesS.........cccoeeviviiiiiiieiiiieiiiicie e 20
SUDBIEIt RESEIVOIN .o e e e e eeaaaans 20
Independence LaKes..........ooooii 22

Subbasin Ground Water and AQUITErs .......ccooovviiiiiiiiiie e 22
SUDDASIN GEOIOGY .. 23
Subbasin Soils and Soil EroSion ..........ccceiiiiiiiiiiiecic e 26
Subbasin Topography ... 30
Subbasin Plant and Animal CharacteristiCs .........cccceeivviiiiiiiiiiiiiiiee e, 30

i1 Final 01/20/04



Raft River Subbasin Assessment and TMDL January 2004

Subbasin vegetation ... 30

Subbasin Wetlands/Riparian Areas ...........cccccuuuueummmiiiiiimiiiiiiiiiiiiiinnns 33

Subbasin fisheries (general description) ..........ccccvvvveiviiiiiieeeeeeeeenn, 34

Raft RIVEI oo 34

SUDBIEIE Ar@a...eeii e 35

Cassia Creek Area ... 36

Almo and Edwards Creek Area..........cceeeeieeeiiiiiiiiiiiiiee e 36

Black PIN@ Ara....cccooviiieieeeeee 37

Raft River Utah Area..........ccoiiiiiiiiiiii e 37

Independence LakKes ..........uuviiiiiiiiiiiieiiie e 37

SUDbDASIN WIlAIITE ..uvviiiiiiiiiiiiiiiiiiiiiiii e 37

Subbasin Macroinvertebrates ..........ccccvveiiiiiii 38

Subbasin Threatened, Endangered, and Sensitive Species........... 39

1.3 Cultural CharaCteriStICS ... i i i i it e e e e e eennnees 41

Raft River Subbasin OwWnership .......cccovviiiiiiii e, 41

Raft River Subbasin Land USe ..o 41

[ TS (o Y 44

POPUIALEION <. 46

Economics, Principal ACtIVITIES......ccovviiviiiiie e 46

SUDDASIN FOTrESTIY ...ttt 47

Subbasin Rangeland............ooouiiiiiii e 47

SUDDASIN MINING .o 48

SUbDbasSIin RECIEALION.......uuuiiiiiiiiiiiii e 48

ROBAS .. 48

Existing Local Government and Civic Groups Working in Water Quality

LS S U S e e eaaas 50

2. Subbasin Assessment — Water Quality Concerns and Status...................... 51
2.1 Water Quality Limited Segments Occurring in the Raft River Subbasin

51

2.2 Applicable Water Quality Standards ..........cccccvvvvviiiiiiiiiiiiiiiiieeeeeeeeeeee 52

BeNefiCial USES .....uuuiiiiiii e 53

EXISTING USES ...ttt 53

DESIGNAEA USES ...oiiiiiiii i e e e e e e 53

PreSuUMEd USES .....ouuiiiiii ittt e et 53

2.3 Summary and Analysis of Existing Water Quality Data........................ 57

Stream CharacCteriStiCS. ..o 57

RAFE RIVET oottt eeeeeeeeeees 57

Physical CharacteriStiCSs ......ccooviiieiiiieiiiiie e 58

HYArOlOQY oo 58

Raft River Existing Water Quality Data...........ccccccceeiiiieeeeeennnns 60

Point and NONPOINt SOUICES.......ccuuuiiiiiiiieeeeeeeeiii e 71

SUDBIEIE Cre@K ... 71

Physical CharacteriStiCs .......ccovii i 72

[ 170 1 ] Lo T | SRR 72

Existing Water Quality Data..........ccoeuuuuuiiiiiiiiiiiiiiiiiiee e 73

v Final 01/20/04



Raft River Subbasin Assessment and TMDL January 2004

Point and NONPOINT SOUICES ......cocviiiiiiiiieeee e 75

CaSSIA CIEEK ..t eeaee 76
Physical CharacteriStiCS ........uoiiiii i 77

[ 170 1] Lo T | SSURPPPPRRR 77

Existing Water Quality Data..........ccoevvuiviiiiiiiiiiiieiiiiiiee e 79

Point and NONPOINt SOUICES ......ccevviviiiiiiie e e e 83

= L O == 83
Physical CharacCteriStiCS ........ciiiiieeiiiieiiiie e e 84

[ 170 1 0] Lo o PP SPUPPPPPPRRRTN 85

Existing Water Quality Data..........ccceevvvvuiiiiiieieiceeiiiiee e 85

Point and NONPOINT SOUICES ......oceiiiiiiiiiiieee e 88

LaKe FOIK Cre@k ..o 88
Physical CharacteriStiCS ........uiiiiiiiiiiiiiiiii e 89

[ 170 1] Lo T | SSURPPPPRRR 89

Existing Water Quality Data..........ccoovvvuiiiiiiieiiiiieiiiiee e 90

Point and NONPOINt SOUICES ......ccevviviiiiiieeeeeeeeeeeiie e e e 93

SUDIELE RESEIVOIT ..euviiiiiiiiiiiiiiiiiiiiiiiii bbb 93
Physical CharacCteriStiCS .......uciiiiiieiiiieeiiiie e e e 93

[ 170 1 0] Lo o PP SPUPPPPPPRRRRN 93

FISNEIIES ..o 94
MacCroinVertebrates ..o 94

AQUALIC VEgEtatioN ...uuii e 94

Sublett Reservoir Existing Water Quality Data............cccccuvvennn. 95

Point and NONPOINt SOUICES ......ccevvvviiiiiiieeeeeeeeiee e e e 101

2.4 DAla GaPS covuiiitiiiiiie ettt 102
3. Subbasin Assessment — Pollutant Source Inventory...........ccccccceiiniinnnnnns 103
3.1 Sources of Pollutants of CONCEIN .........uvviiiiiiiiiiiiiiiiieieeeeeeeeeeeeeee e 103
POINT SOUICES ..t e e e e as 103
NONPOINT SOUICES .uuuiiiiiieiiieeeeiit e e e e e e e e e e e e e e e e as 104

3.2 DALA GAPS -eeuuieeeeieeee it 105

4. Subbasin Assessment — Summary of Past and Present Pollution Control

N o PSR 107
United States BLM Efforts to Improve Water Quality. ..........coovvvvvieineeeennn. 107
United States Forest Service Efforts to Improve Water Quality ................ 107

5. Total Maximum Daily LOAAS ........ccovvviiiiiiiii e e e e 127
5.1 Instream Water Quality TargetS ........cccvvvviiiiiiiiiiiiiieiiieieeeeeeeeeeeeeeeeeeeeeeee 128

[D=TY o Lo I Oo] o Yo L 410 o B 128
e L LY =T PSR 129
S TU] o] = O =T 130
(08 T = W O 1= USRI 130
= L O =T 131
LaKe FOIK Creek ... 132
SUDIELE RESEIVOIT ...uiiiiiiiiiiiiiiiiiiiiiiibiiiiib bbb 132

v Final 01/20/04



Raft River Subbasin Assessment and TMDL January 2004

Target SEIECTION .....cciieeecce e eaaae 132

N T L =T SR 132

o F= (o (=] - 133
ST=T0 1] 0 01T o1 SR SUURPPRRRRN 134
TEMPEIATUIE «.oeeiiit et e e e e e eaneees 137
MONITOIING POINTS ..o 138
= U YAV SRR 138

CaSSIA CrEEK ...t 138

= L O =T 138
SUDBIEIt RESEIVOIN . .ccciiiiiiii e 139

I o - To B 7= T o - ox | V2 139
TEMPEIATUIE ...t 140
NULFTEINTS ettt ettt e e e e e e e e e e eeeeeeees 140

ST =70 1] 0 01T o1 SR SUURPPRRRP 140

= F= Lo (=] - 141

5.3 Estimates of Existing Pollutant Loads ............ceevviviiiiiiiiiiiiiiiiiieeeeeeeeee 141
0 I F=To BN | [o ToF= 1 [0 o HPU P 145
Margin OF SAFELY ......uuiiii 146
SeaS0NAl VariatioN....ccoooiie e 146

(O Lo 1 I == 4 1o Yo LU 146

2= Tod [0 01U 1 o RSP 146
Y=o 1] 0 01T o1 SRR 147

N U L 1T oL 147

¥ 1] (=] - 149
TEMPEIATUIE «.oeiiiit e e e e e eaaneees 149

RES IV ... e 149
Remaining Available Load .........cccoooeeiiiiiiiiiiiiie e 149

5.5 Implementation Strate@gies ............ueuieiieiiiiiiiiiiiiiiiiiiieiieieeeeeeeeeeeeeeenes 152
OVBIVIBW ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaeas 152
ReSPONSIDIE PArti€S ... 153
Feedback Loop and Adaptive Management ...........ccccceeeeeeeeeneveeennnnnnnnn. 154
Monitoring and EValuation ..........ccoooo e 156
Watershed MONITOING ..oceuvviiiiie e 156
BMP/Project Effectiveness MONItOring........cceevvvveeeiiieiiieeeeeeeeeeenenne. 157
Evaluation of Efforts OVer TiMe.........cuuvveviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee 157
Implementation Time Frame.......cccccvvvviiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeee 157

5.6 CONCIUSIONS. ..ciiiiiiiiiiiiiiiiiieteiee ettt e e e e e e e e e e e eeeeeeeeeeees 158
ReferenCes CIte ....cooieeiiiiii e 161
(€ 1S3 ST- 1RSSR 169

vi Final 01/20/04



Raft River Subbasin Assessment and TMDL January 2004

List of Tables

Table 1. Streams and pollutants for which TMDLs were developed..........cccccceevveenirennnnne. XVvii
Table 2. Delistings in the Raft River Subbasin. ...........ccoeeviiieiiiieiiieeieeeeee e xviii
Table 3. Stream/pollution combinations retained on the §303(d) list........ccceevvieiieniennnnns xviil
Table 4. DEQ 1998 §303(d) list, HUC No. 17040210.......cccueiieiieieiieieeeeie e 3
Table 5. Compilation of the Omernik-Gallant and Bailey/McNab-Avers ecoregions............ 5
Table 6. Percent of subbasin within each €Coregion. ............cceeevviiieiiiiieiiieecieece e 10
Table 7. Climate description of which is shown in the Raft River Subbasin by ecoregion®.. 10
Table 8. Average annual temperatures by general elevation area. White Horse Associates
1000 ettt ettt nb et enees 11
Table 9. Fifth field HUCs of the Raft River Subbasin 17040210. ........ccccceoeeiiiniiiiinnienen. 17
Table 10. Natural tributaries to the Raft RIVer. .........ccccooiiiiiiiiiiiiieeee, 18
Table 11. Named tributaries that feed into Cassia Creek. ........cccooveeiiiiiiiniiiiiiniiiceeee, 19
Table 12. Named tributaries to Sublett RESEIrVOIr. ........cceveeviirieniiiinieicieteeeeeeee 19
Table 13. Raft River Subbasin aquifers. ........c.cccccuiieiiieeiiieeieeeee et 23
Table 14. Geologic descriptions for various formations. ...........cceeceereerieeneenieeneenie e 25
Table 15. Soil orders of the Raft River Subbasin®. ............ccccoeivviiviiiiirieicieeeeeeen 26
Table 16. Fish species and pollution tolerance in the Raft River Subbasin. ........c..cccceeuene. 35
Table 17. Threatened and endangered species in the Raft River Subbasin.............cc.c.......... 39
Table 18. Raft River species of special CONCEIN. .......cccueeeiieiiiiiiieiieieeieeee e 40
Table 19. Raft River Subbasin land oWnership..........cccoeeveeiiiiiiiiiicieceeeeee e 41
Table 20. Land Use categories and percentage of land in the Raft River Subbasin. ............. 44
Table 21. Cassia County population €StIMALE. .........ccveeeuieeriieeriiieeiieeerieeeeiee e e eieeeevee e 46
Table 22. All cattle, calves, and sheep in Cassia COUNLY.........ccceevieeriierieenieenie e 47
Table 23. §303(d) listed segments and water bodies of the subbasin. ..........c.cccccveeevirennnns 52
Table 24. State of Idaho's recognized benefical USES. .........cccveviieiiieniiiiiieieeeeeeeee, 55
Table 25 Raft River Subbasin designated beneficial uses.........cccceevevievciieeniiiiiiieeieeeees 56
Table 26. Lower Raft River historical water quality data (1961-1977). ....cc.ccecvvveverienrennnen. 60
Table 27. Upper Raft River historical water quality data. ..........cccceeeveeviieeniieiiiie e, 60
Table 28. Analysis of variance p values for four sample locations...........cc.cceceeverviereenennens 63
Table 29. Monthly average water quality constituents in Raft River ID. ...........c.ccccoeenen. 64
Table 30. Total dissolved solids and specific conductivity from four Raft River locations. . 65
Table 31. Measured water quality constituents in Sublett Creek...........cceevevieenciieeniieeenieenns 76
Table 32. Analysis of variance probability values for two sample locations...........c..cceueenee. 80
Table 33. Monthly average water quality constituents in lower Cassia Creek. ..................... 81
Table 34. Monthly average water quality constituents in upper Cassia Creek. ..........c.cc...... 82
Table 35. Measured water quality constituents in Fall Creek. ..........cccoveviiviiiiniiiiniiniies 87
Table 36. Measured water quality constituents in Lake Fork Creek..........c.ccocevvieneniincnnens 92
Table 37. Measured water quality constituents in Sublett Reservoir............cccevvveeveveeeneen. 101
Table 38. Land uses of each watershed containing §303(d) listed water bodies. ................ 104
Table 39. Load capacities and critical periods. .........ccceeeviiiriiieriieeiee e 141
Table 40. Background and nonpoint source loads in the Raft River Subbasin..................... 143
Table 41. Stream potential and existing SOIAr VIEW. .......cccerierieriiriienienienieeieneeseeeeeieee 143
Table 42. Potential and existing monthly solar load. ..........cccceeviiieiiiieeiiiieceeeeee e, 145
Table 43. Raft River Subbasin TIMDLS. .......cccceciriiriiiiienieniteienieeieeeeseee e 150
Table 44. Raft River Stream Bank Erosion Estimates. ..........ccoceeveeniiiiiinieniienieeieee 151

vii Final 01/20/04



Raft River Subbasin Assessment and TMDL January 2004

Table 45. Cassia Creek Stream Bank Erosion Estimates. ..........ccccccevevieniieniienienieesiiee, 151
Table 46. Implementation strategy goals for nONpoINt SOUICES. .....cccvveerveeerreeerieeriieeennenn 158

viil Final 01/20/04



Raft River Subbasin Assessment and TMDL January 2004

List of Figures

Figure 1. Raft River in relationship to the state of Idaho. ...........cccooevininiiniiniis XV
Figure 2. Raft River in relationship with the state of Idaho. ..........cccccceeeiiiiiiiniiii 6
Figure 3. Raft River Subbasin 1998 §303(d) listed streams and reservoirs. ..........cccccveeruvennee. 7
Figure 4. U.S. Forest Service Sawtooth management areas in the Raft River Subbasin. ........ 8
Figure 5. Raft River Subbasin €COre€ZIONS. ........cevuiriiieiieriieiienieerieesieeeiee et esieeereeseeeeaeens 9
Figure 6. Raft River Subbasin annual precipitation. ...........ccccceeeeciierciieeniie e 12
Figure 7. Average annual temperature, by various elevation ranges and areas. .................... 13
Figure 8. Raft River Subbasin hydrology..........ccccvieriiieiiiiiiiececeeeee e 15
Figure 9. Fifth field HUCs within the Raft River Subbasin...........ccccoceviiiiniiininniniincns 16
Figure 10. Raft River Subbasin stream lengths. .........cccccocvveeiiiiiiiiieiieee e 21
Figure 11. Raft River Subbasin geology. ......ccccoevuieriiiiiiiiieeiieie e 27
Figure 12. Raft River Subbasin soil K-factors. ..........ccceeviiiiiiiiiiiiiieiieeeeeeeee e 29
Figure 13. Raft River Subbasin SUDSECLIONS........c.ceceiriiiriiieiieiieeieeie e 31
Figure 14. Raft River Subbasin gradient Classes. ..........ccocueeriiiiriieeiiieeiee e 32
Figure 15. Raft River Subbasin county COVErage..........cceevuirruirriieneenieeiienieeeeeneeeveeiee e 42
Figure 16. Raft River Subbasin oWnership. .........cccoecvieiiiieiiiieeeceeee e 43
Figure 17. Raft River Subbasin [and USe...........cccceeviiiiiiiiiiiiiiiceceeeeeee e 45
Figure 18. Raft River Subbasin roads and tOWNS. ..........cccveeriiieiiieeiiiecieeeee e 49
Figure 19. Discharge as measured at the mouth of Raft River near the Snake River. ........... 59
Figure 20. Discharge as measured at The Narrows of Raft River near Onemile Creek. ....... 59
Figure 21. Monitoring locations throughout the Raft River Subbasin..........c..cccceeeviininnnen. 62
Figure 22. Daily mean temperatures at two Raft River locations over four years.................. 67
Figure 23. Maximum temperature measurements at two Raft River locations for four years.
......................................................................................................................................... 68
Figure 24. Total dissolved solids /specific conductivity relationship for the pooled Raft River
ATA. ettt ettt e e a b e e bt e e he e e bt e e abe e bt e e aeeeareens 69
Figure 25. Total dissolved solids /specific conductivity relationship at the Raft River
NarrOWS fOT fOUT YEATS. ...vvieiiiieiiieeciie ettt et eree s e e ebeeeareeenaeeenns 70
Figure 26. Total dissolved solids /specific conductivity relationship at the Raft River
NArrows 10 2001, ..eoeeieee ettt sttt 70
Figure 27. Sublett Creek monthly average discharge 2000-2002. ..........cceevierveevieniennenne. 73
Figure 28. Linear regression model of Cassia Creek and Raft River discharge. ................... 78
Figure 29. Annual average hydrograph for Cassia Creek based upon U.S. Geological Survey
et 1L F N L PSS 78
Figure 30. Fall Creek monthly average (April-November) discharge 2000-2002................. 85
Figure 31. Lake Fork Creek monthly average discharge April through November 2000-2002.
......................................................................................................................................... 90
Figure 32. Annual average hydrograph for the reservoir input (solid line) and output (dashed
LINE ).ttt et e e et e e e e e et e e et e e e eaae e e eabeeeeabe e e tbeeeabeeetreeeneeas 94
Figure 33. Sublett Reservoir Trophic State IndeX SCOTES. ......c.eeevviieiiiieiiieeriieeiee e 97
Figure 34. Average lake wide Trophic State Index scores throughout the 2001-sampling
SEASOIL. ..envteettentteeuteentteeat e e teeeat e e bt e eaa e e bt e e at e e bt e e et e et e eat e e bt e e ab e e bt e eaa e e bt e e at e e bt e naneebeenaneeaee 98
Figure 35. Temperature/Depth profiles. ........cccvieriiieiiiieiiieeieeeee e 99
Figure 36. Dissolved oxygen (mg/L)/depth profiles. ..........coocuveviiiiieiiiniiiiieieeeeeeee 100
Figure 37. Total phosphorus: total suspended solids relationship of Cassia Creek. ............ 136

X Final 01/20/04



Raft River Subbasin Assessment and TMDL January 2004

List of Appendices

Appendix A. Unit Conversion Chart

Appendix B. Distribution List..........

Appendix C. Public Comments .......

Final 01/20/04



Raft River Subbasin Assessment and TMDL

January 2004

Abbreviations, Acronyms, and Symbols

§303(d) Refers to section 303
subsection (d) of the Clean Water
Act, or a list of impaired water
bodies required by this section

1) micro, one-one thousandth

pg/L. microgram per liter

pmhoms/cm  microhom per centimeter

§ Section (usually a section of
federal or state rules or statutes)

7Q2 lowest seven day average flow in
a two year period.

AFO Animal feeding operation

AMP Allotment Management Plan

BAER Burned Area Emergency
Rehabilitation

BLM United States Bureau of Land
Management

BMP best management practice
BOD

biochemical oxygen demand

BOR United States Bureau of
Reclamation

BURP Beneficial Use Reconnaissance
Program

C Celsius, Centigrade
C&H Cattle and Horse

CAFO Confined Animal Feeding
Operation

X1

CFR

cfs
col
CWA

DEQ

DO
EA
E. coli

EPA

ESA

HUC
IDA

IDT

Code of Federal Regulations (refers
to citations in the federal
administrative rules)

cubic feet per second

Colonies

Clean Water Act

Department of Environmental
Quality

dissolved oxygen
Environmental assessment
Esherichia coli

United States Environmental
Protection Agency

Endangered Species Act
Fahrenheit

feet

Geographical Information Systems
Alternative hypothesis

Habitat improvement project

Null Hypothesis

Hydrologic Unit Code

Idaho Department of Agriculture

Idaho Department of Transportation

IDAPA Refers to citations of Idaho

administrative rules
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IDFG Idaho Department of Fish and
Game

IDL  Idaho Department of Lands

IDWR Idaho Department of Water
Resources

ISCC Idaho Soil Conservation
Commission

km  kilometer
km’ square kilometer

kwh/m*/day Kilowatt per hour per
square meter per day

LA  load allocation
LC  load capacity
m meter

m’ cubic meter

m’/s  cubic meter per second

MDEQ Montana Department of
Environmental Quality

Mg  Megagram or Metric Ton
Mg/y Metric ton per year

mg/L. milligrams per liter

mg/m’ milligram per square meter
mi mile

mi’  square miles

ml milliliter

mm  millimeter

Xii

January 2004

MOS Margin of safety
N Nitrogen

n.a. Not applicable
nc Not collected

NOyx General symbol for nitrite and nitrate
in a solution

NB  natural background
NH; Ammonia
PLS pure live seed

NPDES National Pollutant Discharge
Elimination System

NRCS Natural Resources Conservation
Service

P Phosphorus

RM  River mile

S&G Sheep and Goat

SBA subbasin assessment

SCC Soil Conservation Commission
SCD Soil Conservation District

SCS  Soil Conservation Service
SMZ Streamside Management Zone

SPCC Spill Prevention Control and
Countermeasures

SR-HC
TMDL

Snake River Hells canyon
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TDS total dissolved solids
TFRO Twin Falls regional Office
TMDL total maximum daily load
TN  Total nitrogen

TP  total phosphorus

TSS total suspended solids
TSI  Trophic State Index

tly tons per year

U.S. United States

xiil

January 2004

USC United States Code

USDA United States Department of
Agriculture

USFS United States Forest Service

USFWS United States Fish and Wildlife
Service

USGS United States Geological Survey
WBAG Water Body Assessment Guidance

WLA wasteload allocation
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Executive Summary

The federal Clean Water Act (CWA) requires that states and tribes restore and maintain the
chemical, physical, and biological integrity of the nation’s waters (33 USC § 1251.101).
States and tribes, pursuant to section 303 of the CWA are to adopt water quality standards
necessary to protect fish, shellfish, and wildlife while providing for recreation in and on the
waters whenever possible. Section 303(d) of the CWA establishes requirements for states
and tribes to identify and prioritize water bodies that are water quality limited (i.e., water
bodies that do not meet water quality standards). States and tribes must periodically publish
a priority list of impaired waters, currently every two years. For waters identified on this list,
states and tribes must develop a total maximum daily load (TMDL) for the pollutants, set at a
level to achieve water quality standards. This document addresses the water bodies in the
Raft River Subbasin that have been placed on what is known as the “303(d) list.”

This subbasin assessment (SBA) and TMDL analysis has been developed to comply with
Idaho’s TMDL schedule. This assessment describes the physical, biological, and cultural
setting; water quality status; pollutant sources; and recent pollution control actions in the Raft
River Subbasin located in south central Idaho. The first part of this document, the SBA, is an
important first step in leading to the TMDL. The starting point for this assessment was
Idaho’s current §303(d) list of water quality limited water bodies. Only six segments of the
Raft River Subbasin were listed on this list (DEQ 2001). The SBA portion of this document
examines the current status of §303(d) listed waters and defines the extent of impairment and
causes of water quality limitation throughout the subbasin. The loading analysis quantifies
pollutant sources and allocates responsibility for load reductions needed to return listed
waters to a condition of meeting water quality standards.

The general physical and biological characteristics of the Raft River Subbasin (Figure 1)
have a strong influence on the water quality of the subbasin. Land use in the subbasin is
predominantly rangeland ([J43 percent). Irrigated agriculture (cropland and pastures) also
exists in the subbasin where water is either pumped from the ground or diverted from Raft
River. The major population center of the basin is the town of Malta. The subbasin contains
two different water sources. The first of these is runoff from the snowpack and other
precipitation events in the mountainous regions that surround the subbasin to the south, east,
and west. The second is the Raft River Aquifer below Malta and Almo, which is part of the
Eastern Snake River Plain Aquifer. These sources affect water quality to varying degrees.
The water from the local aquifer has caused significant changes in the water quality of many
of the streams of the subbasin, because in part, it is often the only water source to many
streams throughout most of the summer. As a result, some of the streams and rivers maintain
high quality water with sufficient flows to provide for fully supported cold water aquatic life
(i.e., Raft River near The Narrows), while other streams and rivers throughout south central
Idaho are dry. In the Sublett Range the karst geology leads to low amounts of runoff water
from precipitation events being delivered to the streams, while large amounts of water are
delivered to the streams from the aquifer.
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Subbasin at a Glance

Hydrologic Unit Code 17040210
. " : . . 3,196.1 km” in Idaho
| ‘| Subbasin Drainage Size 3.919.1 km” Total
g f 1 Total Streams 3,861.0 km
| | T, Perennial Streams 901.9 km
e * I.
. LT L.f Total ListedSstream 159,95 km
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Figure 1. Raft River in relationship to the state of Idaho.

The subbasin land forms, vegetation, topography, and precipitation can be defined by two
ecoregions. The predominant ecoregion of the subbasin is the Northern Basin and Range.
The Northern Basin and Range ecoregion is predominantly sagebrush-steppe, juniper-
mountain lands. Most of the surface streams are intermittent or ephemeral in nature due to
evaporation and low annual precipitation. Consequently, limited riparian habitat exists
within the subbasin. Those streams that remain perennial usually form from spring sources
in the more mountainous regions of the subbasin. Along these stream courses some riparian
habitats persist.

Nutrients, bacteria, and sediment are the most common listed pollutants in the subbasin.
These pollutants were listed on the six 1996 §303(d) listed water bodies within the subbasin.
Other listed pollutants and stressors include dissolved oxygen, flow, temperature, ammonia,
salinity, habitat alteration, and unknown. The SBA portion of the SBA-TMDL determines
the current amount of each particular pollutant in each of the watersheds of the §303(d) listed
water bodies. The SBA also determines what impacts to the beneficial uses each pollutant
may have.
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Key Findings

In general, the impacts to the beneficial uses were determined by assessing the biological
communities and the limited water chemistry data available. When these two data sets were
in agreement with one another, appropriate actions, such as completing a TMDL or delisting
the stream, were undertaken.

The water quality of the Raft River Subbasin, in some areas, is of high quality. In other areas
of the subbasin flow alteration is the most dominant cause for beneficial use impairment.
Nutrients are a listed pollutant in Sublett Reservoir. It was determined that, to effectively
reduce the amount of excess nutrients entering the reservoir, TMDLs should be developed on
Lake Fork and Sublett Creeks, the two tributaries of the reservoir. However, in these reaches
it was determined that total phosphorus (TP) was not in excess impairing the beneficial uses
of the creeks. In the Raft River and other watersheds nitrogen compounds are not in excess
of U.S. Environmental Protection Agency (EPA) “Blue Book” recommendations (\Water
Quality Criteria 1972. [EPA 1975]). Background TP concentrations at a Utah sampling site
of Raft River averaged 0.101 milligrams per liter (mg/L) for the period of record. Total
phosphorus concentrations near the end of the reach averaged 0.077 mg/L. In the reservoir,
TP concentrations averaged 0.028 mg/L for the data set. Total phosphorus concentrations in
the Sublett Creek Watershed averaged 0.061 mg/L over the period of record, while in the
Lake Fork Creek tributary, TP concentrations averaged 0.098 mg/L for the data set. The
target selected for the reservoir TMDL (0.050 mg/L TP) was used to assess the two streams
feeding the reservoir. These guidelines were set by the EPA for TP concentrations in rivers
flowing into lakes and reservoirs. A 49 percent reduction in TP will be required for nonpoint
sources within the Lake Fork Creek Watershed and an 18 percent reduction will be required
for Sublett Creek.

Flow and habitat alteration issues were not discussed in the SBA-TMDL due to current DEQ
policy. It is DEQ policy that flow and habitat alterations are pollution, but not pollutants
requiring TMDLs. The EPA considers certain unnatural conditions, such as flow alteration, a
lack of flow, or habitat alteration, that are not the result of the discharge of a specific
pollutants as “pollution.” TMDLs are not required for water bodies impaired by pollution,
but not specific pollutants. These forms of pollution will remain on the §303(d) list;
however, TMDLs will not be completed on segments listed with altered flow or habitat as a
pollutant at this time.

Temperature, under the current standards, is a listed pollutant on Raft River. In other areas
of the state bioassessment data conflict with current temperature information and water
quality standards. This is likely the result of the state’s current water quality standards being
derived from an outdated understanding of the cold water aquatic life’s temperature
requirements. However, DEQ is proceeding with a temperature TMDL on Raft River.
Currently, DEQ is participating in a regional review of temperature criteria, which is being
organized by EPA Region 10. Following the conclusion of the temperature review, the
temperature exceedance documented now in the Raft River will be reassessed and, if needed,
temperature TMDLs will be completed on other segments or updated on the Raft River
segment. To facilitate the development of temperature TMDLs based upon solar pathfinder
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information, streams with fully supported beneficial uses and the average shade component
of those streams, as measured by the solar pathfinder, will be used to develop temperature
TMDLs within the Raft River Subbasin. These reference streams will be used to set the
shade and thermal load components for temperature TMDL developed and presented in this
document.

The following Tables (1-3) summarize the TMDLs to be completed, streams and pollutants

retained on the §303(d) list, and recommended delisting actions as a result of the Raft River
SBA.

Table 1. Streams and pollutants for which TMDLs were developed.

Segment | TMDL-pollutant TMDL-pollutant TMDL-pollutant

Raft River Temperature Bacteria Sediment —Bed load

Sublett Creek | Nutrients — TP*®

Cassia Creek Nutrients — TP? Sediment —Bed load
Fall Creek Nutrients — TP® Bacteria
Lake Fork Nutrients — TP*"
Creek
Sublett Nutrients — TP®"
Reservoir

*TP = total phosphorus
® completed to satisfy reservoir TMDL
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Table 2. Delistings in the Raft River Subbasin.

January 2004

Segment TMDL- TMDL- TMDL- TMDL- TMDL-
pollutant pollutant pollutant pollutant pollutant
Raft River - Utah Sediment — Dissolved Salinity
to Malta TSS? Oxygen
Raft River - Malta Nutrients — Bacteria Sediment Ammonia Dissolved
to Snake River TP® Oxygen
Sublett Creek Nutrients Bacteria Sediment Dissolved
Oxygen
Fall Creek Unknown
Sublett Reservoir Sediment Dissolved
oxygen
*TP = Total Phosphorus
" TSS = Total Suspended Solids
Table 3. Stream/pollution combinations retained on the §303(d) list.
SEGMENT TMDL-POLLUTANT
Raft River Flow Alteration
Sublett Creek Flow Alteration
Sublett Reservoir Flow Alteration
Cassia Creek Flow Alteration
Cassia Creek Habitat Alteration
xviii Final 01/20/04
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